Reed Warbler (Acrocephalus scirpaceus) by Rguibi-Idrissi, H.
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151Reed Warbler
Range
The Reed Warbler breeds throughout much of Eu-
rope and parts of WC Asia, but is absent from most 
northern regions and only patchily distributed in the 
Mediterranean Basin (Cramp, 1992). Local populations 
overwinter in Morocco and there are occasional winter 
records from SW Europe; nevertheless, the vast major-
ity of birds winter in tropical Africa, with W European 
populations wintering almost exclusively in W Africa 
(Moreau, 1972; Cramp, 1992; Urban et al., 1997; 
Thévenot et al., 2003; Rguibi-Idrissi et al., 2007; Zwarts 
et al., 2009; Jiguet et al., 2010). In terms of the study 
sites, the Reed Warbler breeds in all Catalan wetlands 
and L’Albufera d’Alcúdia (Balearics). In Morocco it only 
breeds at Larache and in very low numbers at Sidi Bou-
Rhaba; at the rest of the sites it is only recorded on 
migration. Even when breeding birds are present (with 
the exception of L’Albufera d’Alcúdia), the vast major-
ity of captures are of non-local migrants.
Migratory route
Recoveries show that the main movements through 
Morocco and Spain are in a N-NE direction, becoming 
more NE or even nearly E in Catalonia, indicating that 
birds avoid crossing large stretches of sea and enter 
Europe largely through S Spain. Birds heading more 
towards SC and E Europe circumvent the W Mediter-
ranean sea along the coast of NE Spain and S France 
(fig. 1). This would explain the large number of cap-
tures in N Catalonia (e.g. Els Aiguamolls) and the scar-
city of recoveries and captures from the Balearics / Els 
Columbrets and the islands of the C Mediterranean 
(fig. 2; Spina et al., 1993). Overall, spring migration 
through the area follows a similar route to that re-
ported in autumn (Zink, 1973; Cramp, 1992; Rguibi-
Idrissi, 2002; Fransson & Stolt, 2005; Rguibi-Idrissi et 
al., 2007), although in spring birds largely avoid the 
westernmost part of the Iberian Peninsula. Interest-
ingly, the few recoveries from the Balearics / Els Co-
lumbrets show distinctly a more N axis of movement 
and a more NW European origin, markedly different 
to that shown by birds migrating through Catalonia 
(mean direction 13ºNE and 46ºNE, respectively). Giv-
en that the species has a clear inclination to avoid 
sea-crossing, this striking result may signify that those 
that do cross the W Mediterranean directly tend to 
be birds returning to breeding grounds along a more 
direct N route, possibly delayed birds that need to 
make up time (cf. Barriocanal & Robson, 2006). How-
ever, drifting may also play a role (see “Concluding 
remarks” for further details).
The wetlands of N Morocco produce some of the 
greatest number of captures and highest relative fre-
quencies (fig. 2) and the importance of this area is fur-
ther highlighted by the larger proportion of recoveries 
obtained in NW Africa in spring than in autumn (Frans-
son & Stolt, 2005).
Phenology
The first few individuals are captured in late March; 
numbers then increase slowly during April to the main 
passage period in May, peaking during second half of 
this month and clearly continuing in good numbers at 
least until early June (fig. 3). This phenology is roughly 
similar to that reported in S France and Tunisia (Jarry, 
1980; Blondel & Isenmann, 1981; Cramp, 1992). In 
Morocco passage takes place earlier, from late February 
to mid-March on the Atlantic Coast and in the south, 
and from mid-March in the NE (Thévenot et al., 2003; 
Rguibi-Idrissi et al., 2007; Gargallo et al., unpubl.). In 
S Spain and Gibraltar passage is from March onwards, 
but mostly in April-May (Finlayson, 1992; Telleria et al., 
1999; pers. obs.). Recoveries do not show any correla-
tion regarding time of passage and latitude of capture. 
The present data do not reveal significant differenc-
es in phenology between the Balearics and Catalonia, 
although Barriocanal & Robson (2006) found that birds 
undertaking direct sea crossings are somewhat delayed 
compared to those migrating over land (Barriocanal & 
Robson, 2006).  
Biometry and physical condition
Mean values for third primary lengths range from 50.2 
in S Morocco to 52.0 in Catalonia, similar to values re-
ported from the C Mediterranean (mean 51.9, n = 4; 
Spina et al., 1993; table 1). Mean values for wing 
lengths vary from 65.6 in S Morocco to 67.0 in Cata-
lonia, and are also similar to those reported elsewhere 
in W Europe (Cramp, 1992). Birds from Morocco have 
significantly shorter third primary lengths, reflecting the 
higher presence of more southern, smaller populations 
(Cramp, 1992; pers. obs.). The third primary length 
shows a clear tendency to decrease over time, suggest-
ing that males and adults (of larger size; Cramp, 1992) 
migrate earlier (fig. 6). In fact, males are known to ar-
rive at their breeding grounds two-three weeks earlier 
than females; as well, adults precede second-year birds 
and migrate faster (Cramp, 1992; Rguibi-Idrissi et al., 
2003).
Mean fat score values lie between 1.5 (Els Colum-
brets) and 3.0 (wet Balearics; table 1), and are distinctly 
lower in the dry Balearics and, especially so, on Els Co-
lumbrets than in Catalonia. Birds captured at L’Albufera 
d’Es Grau are heavier and have larger fat reserves than 
in most other insular sites (fig. 4). Mean body masses 
vary between 10.1 in Las Chafarinas to 11.5 in the wet 
Balearics and Catalonia (table 1). Birds from the dry Bal-
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earics and Els Columbrets show similar figures to those 
reported from other islands in the C Mediterranean 
(mean 10.47, n = 44; Spina et al., 1993) and significant-
ly lower than in Catalonia, particularly so in the latter 
case. Body mass and physical condition in N Morocco 
is lower than in Catalonia, although the poorest body 
conditions are detected in S Morocco, Las Chafarinas 
and Els Columbrets (table 1, fig. 8). In the Netherlands 
and England reported means are similar to Catalonia 
(11.8, n = 19 and 11.5, n = 28, respectively; Cramp, 
1992) and at Gibraltar marginally lower (mean 11.0, 
n =  7; Finlayson, 1981). Birds captured in S Morocco 
have similar body mass to those reported from a nearby 
site (10.2, n =  314, Gargallo et al., unpubl.), but are 
markedly heavier than the small number of birds meas-
ured by Ash (1969) in the region (mean 9.0, n = 15). 
These figures are significantly lower than in N Morocco 
by c. 6-17%. Body mass, fat and physical condition tend 
to decrease during the season (figs. 7-9). 
As suggested also by recoveries and capture data, 
together these results indicate that N Morocco is a rel-
evant refuelling area for Reed Warblers in spring (see 
also Rguibi-Idrissi, 2002; Rguibi-Idrissi et al., 2003, 
2004). Overall, however, mass gain is not marked and 
body mass and condition is even slightly lower than in 
Catalonia. Once in S Europe, therefore, birds seem able 
to gain a limited amount of mass, although the similar-
ity of body mass across S and W Europe suggests that 
birds largely move in short flight bouts that do not re-
quire long stopovers or substantial new gains in mass 
(cf. also Robson et al., 2001; see below also). The fact 
that the condition of birds trapped in the dry Balear-
ics / Els Columbrets is similar or only slightly lower than 
in N Morocco suggests that birds crossing the sea de-
part from N Africa with a much higher body mass aver-
age that than observed in N Morocco.
Stopover
The percentage of retraps is lowest in the dry Balear-
ics, Catalonia and, above all, on Els Columbrets, but 
reaches c.11% in N Morocco and the wet Balearics 
(fig. 5). In N Morocco and Catalonia the fuel deposition 
rate is significantly positive, particularly for retraps of 
more than one day, and birds end up gaining mass dur-
ing their stay, although only very slightly so in Catalonia 
(table 2). In the wet Balearics the fuel deposition rate is 
significantly negative, but the sample is very small and 
perhaps too influenced by the presence of local breed-
ing birds; in the dry Balearics, birds staying more than 
two days are able to gain some mass and show positive 
fuel deposition rates. The stopover length is highest in 
N Morocco, but is perhaps overestimated due to the 
presence of a few local birds since at Kerbacha –where 
the species does not breed– the mean stopover length 
is 4 days (n = 65). This figure is closer to that obtained 
in Catalonia, where stopover time is distinctly longer, 
than to all the insular areas (except the wet Balearics). 
In the dry Balearics retrapped birds are clearly lighter 
when first captured than non-retrapped birds, but in 
Catalonia only very slightly so. In the other areas differ-
ences are not significant.
Results reveal the importance of N Morocco as 
a refuelling area in spring, birds being very likely to 
stop there for longer periods of time and to gain 
more mass faster. Figures are very similar to previ-
ous studies (Rguibi-Idrissi, 2002; Rguibi-Idrissi et al., 
2003, 2004) and to those reported at Eilat, S Isreal 
(Yosef & Chernetsov, 2005). Birds migrating through 
continental Spain tend to stopover less frequently 
than in N Morocco and to gain less mass, similar be-
haviour to that previously reported in Catalonia and 
other parts of Europe (Robson et al., 2001; Bolshak-
ov et al., 2003b) and further corroborating previous 
biometrical analyses (see above). Data from small 
and isolated Mediterranean islands indicate that a 
good number of birds are forced to stop there due 
to poor body condition. 
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Figure 1. Map of recoveries 
of birds captured in the 
study area during the study 
period (March to May). 
Table 1. Mean (± SD), range and sample size of main biometric parameters according to area.
 n Wing Third primary Body mass Fat score
Catalonia 9,396 67.0 ± 2.1 (54.5-75.0)  52.0 ± 1.9 (41.0-60.0)  11.5 ± 1.1 (7.4-18.2)  2.9 ± 1.4 (0-8) 
Columbrets 228 66.9 ± 2.7 (54.5-75.0)  51.6 ± 1.9 (43.0-57.5)  10.3 ± 1.2 (8.0-16.4)  1.5 ± 1.2 (0-7) 
Balearics (dry) 664 66.5 ± 2.1 (60.0-73.0)  51.7 ± 1.9 (44.5-59.0)  11.1 ± 1.5 (7.9-18.6)  2.6 ± 1.5 (0-7) 
Balearics (wet) 39 66.5 ± 2.2 (62.0-71.2)  51.8 ± 1.8 (48.0-56.0)  11.5 ± 1.3 (9.1-14.0)  3.0 ± 1.7 (0-6) 
Chafarinas 19  51.0 ± 1.8 (47.5-53.5)  10.1 ± 0.9 (8.4-11.8)  1.7 ± 1.2 (0-5) 
N Morocco 1,139 65.8 ± 2.4 (57.0-73.5)  50.5 ± 2.0 (42.5-60.0)  10.8 ± 1.3 (7.6-17.7)  2.7 ± 1.4 (0-7) 
S Morocco 85 65.6 ± 2.5 (59.0-71.0)  50.2 ± 2.2 (45.0-54.0)  10.2 ± 1.3 (7.8-15.0)  2.4 ± 1.1 (0-5) 
Table 2. Variation in fuel deposition rate (g / day) according to area and type of retraps involved (mean ± 95% CI and sample size are given).
 Catalonia Columbrets Balearics (dry) Balearics (wet) Chafarinas N Morocco
All retraps 0.06 ± 0.06 (462) -0.21 ± 0.57 (5) -0.09 ± 0.15 (43) -0.25 ± 0.17 (5) 0.06 ± 0.31 (2) 0.13 ± 0.09 (142)
Retraps > 1 day 0.12 ± 0.04 (255) 0.07 ± 0.39 (2) 0.18 ± 0.18 (15) -0.07 ± 0.10 (2)   0.14 ± 0.06 (104)
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Figure 2. Relative
frequency of captures 
and mean daily numbers 
according to site during the 
standard period 
(16 April to 15 May). 
Figure 3. Frequency of 
captures during the  
study period. 
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Figure 4. Variation in body 
mass and fat score 
according to site during
 the standard period 
(16 April to 15 May).
Figure 5. Variation in body 
mass by trapping status, 
minimum stopover length 
and frequency of retraps 
according to area.
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Figure 6. Temporal 
variation of third primary 
length according to area.
Figure 7. Temporal 
variation of physical 
condition according  
to area.
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Figure 8. Temporal 
variation in body mass 
according to area.
Figure 9. Temporal 
variation in fat score 
according to area.
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